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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 3, and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ishii (JP 64-13771). 

3. In reference to claims 1 , 3, and 1 3, Ishii (JP 64-1 3771 ) discloses a similar 
method of forming a floating gate. Figures 4(a)-(d) illustrate a tunnel oxide (11,12) with 
openings that expose the underlying silicon (1). An epitaxial layer is formed over the 
tunnel oxide (11, 12) by using the exposed silicon as a seeding source (abstract). 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a w/hole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-13771) in view of Jastrzebski et al. (USPN 4,615,762) and further in view of Fisher 
(USPN 4,272,882). 
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6. In reference to claim 2, Ishii does not disclose depositing epitaxial silicon on tlie 
exposed silicon substrate. However this metliod of depositing silicon is well known in 
the art. Jastrzebski (USPN 4,615,762) discloses that depositing epitaxial silicon on 
exposed silicon or epitaxial lateral overgrowth leads to a high quality single crystal 
silicon. Fisher (USPN 4,272,882) discloses that high quality silicon crystal leads to the 
benefit of greater reliability (column 1, lines 14-16). Therefore in view of Jastrzebski 
and Fisher, it would be obvious to deposit epitaxial silicon as a means of forming the 
floating gate. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-13771 ) in view of Murai (USPN 5,243,559) and further in view of Koyama et al. 
(USPN 5,981 ,366) and further in view of Sheu et al. (USPN 6,350,654 B1 ). 

8. In reference to claim 4, Ishii does not disclose doping the floating gate. However 
doping the floating gate is well known in the art. Murai (USPN 5,243,559) discloses that 
doping the floating gate reduces its resistivity (column 4, lines 37-42). The desire for a 
low resistance floating gate is also well known in the art. Koyama et al. (USPN 

5,981 ,366, hereinafter referred to as the "Koyama" reference) discloses that a low 
resistance floating gate leads to a faster response time (column 1 , lines 27-35). 
Furthermore Sheu et al. (USPN 6,350,654 B1, hereinafter referred to as the "Sheu" 
reference) discloses that faster memory devices are a known goal in the art (column 1, 
lines 15-35). Therefore in view of Koyama, Sheu, and Murai, it would be obvious to 
dope the floating gate in order to enhance the speed of the device. 
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9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-13771) in view of Murai (USPN 5,243,559) and further in view of Koyama et al, 
(USPN 5,981 ,366) and further in view of Sheu et al. (USPN 6,350,654 B1 ) as applied to 
claim 4 above and further in view of Wang (USPN 6,41 0,090 B1 ) and further in view of 
Lo etaL(USPN 6,507,098 61). 

10. In reference to claim 5, Ishii does not disclose doping the floating gate by way of 
insitu doping. However insitu doping is well known in the art. Wang (USPN 6,410,090 
B1 ) discloses an insitu doping process which has the benefit of reducing the cost of 
fabrication (column 3, lines 22-27). Lo et al. (USPN 6,507,098 81 , hereinafter referred 
to as the "Lo" reference) discloses that low cost fabrication is a well known goal in the 
semiconductor art (column 1, lines 12-14). In view of Wang and Lo, it would therefore 
be obvious to utilize insitu doping as the means of doping the floating gate. 

1 1 . Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-13771) in view of Murai (USPN 5,243,559) and further in view of Koyama et al. 
(USPN 5,981 ,366) and further in view of Sheu et al. (USPN 6,350,654 81 ) as applied to 
claim 4 above and further in view of Shopbell (USPN 6,055,460) and further in view of 
Farber et al. (USPN 6,1 87,684 81 ). 

12. In reference to claim 6, Ishii does not disclose doping the floating gate by way of 
ion implantation. However ion implantation is well known in the art. Shopbell (USPN 
6,055,460) discloses that ion implantation doping has the benefit of taking place in a 
clean environment (column 6, lines 35-38). Farber et al. (USPN 6,187,684 81, 
hereinafter referred to as the "Farber" reference) discloses that fabrication in a clean 
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environment is desired in the semiconductor art (column 2, lines 23-26). In view of 
Shopbell and Farber, it would therefore be obvious to utilize Ion implantation as the 
means of doping the floating gate. 

13. Claims 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishii (JP 64-1 3771 ) in view of Noda et al. (USPN 5,068,697) and further in view of Sheu 
(USPN 6,350,654 B1). 

14. In reference to claims 7 and 9, Ishii (JP 64-13771) discloses a similar method of 
forming a flash memory. Figures 1,2, 4(a)-(d) illustrate a tunnel oxide (11, 12) with 
openings that expose the underlying silicon (1). An epitaxial layer is formed over the 
tunnel oxide (11 , 12) by using the exposed silicon as a seeding source (abstract). An 
inner-dielectric layer (not labeled) is formed over the epitaxial layer. A polysilicon layer 
(24) is formed over the inner-dielectric layer. Together the polysilicon layer (24), the 
inner-dielectric layer, and the epitaxial layer form a transistor gate. It is understood that 
a plurality of gates are formed. Source and drain electrodes (5,4) are formed on 
opposing sides of the transistor gate. Ishii does not disclose forming a silicide on top of 
the polysilicon control gate (thereby forming a polycide). However the use of polycide 
on control gates is well known in the art. Noda et al. (USPN 5,068.697, hereinafter 
referred to as the "Noda" reference) discloses that control gates made of polycide leads 
to a faster non-volatile memory due to its low resistance qualities (column 2, lines 63-68 
and column 3, lines 1-6). Furthermore Sheu (USPN 6,350,654 B1) discloses that faster 
memory devices are a known goal in the art (column 1 , lines 15-35). In view of Noda 
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and Sheu, it would therefore be obvious to implement a polycide material as the control 
gate in the device of Ishii in order to attain this benefit. 

15. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-1 3771 ) in view of Noda et al. (USPN 5,068,697) and further in view of Sheu et al. 
(USPN 6,350,654 B1 ) as applied to claim 7 above, and further in view of Jastrzebski et 
al. (USPN 4,61 5,762) and further in view of Fisher (USPN 4,272,882). 

16. In reference to claim 8, neither Ishii nor Noda disclose depositing epitaxial silicon 
on the exposed silicon substrate. However this method of depositing silicon is well 
known in the art. Jastrzebski (USPN 4,615,762) discloses that depositing epitaxial 
silicon on exposed silicon or epitaxial lateral overgrowth leads to a high quality single 
crystal silicon. Fisher (USPN 4,272,882) discloses that high quality silicon crystal leads 
to the benefit of greater reliability (column 1, lines 14-16). Therefore in view of 
Jastrzebski and Fisher, it would be obvious to deposit epitaxial silicon as a means of 
forming the floating gate. 

17. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-1 3771 ) in view of Noda et al. (USPN 5,068,697) and further in view of Sheu et al. 
(USPN 6,350,654 B1 ) as applied to claim 7 above and further in view of Murai (USPN 
5,243,559) and further in view of Koyama et al. (USPN 5,981 ,366) and further in view of 
Sheu et al. (USPN 6,350,654 B1). 

18. In reference to claim 10, Ishii does not disclose doping the floating gate. 
However doping the floating gate is well known in the art. Murai (USPN 5,243,559) 
discloses that doping the floating gate reduces its resistivity (column 4, lines 37-42). 
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The desire for a low resistance floating gate is also well known in the art. Koyanna 
(USPN 5,981,366) discloses that a low resistance floating gate leads to a faster 
response tinne (column 1, lines 27-35). Furthermore Sheu (USPN 6,350,654 B1) 
discloses that faster memory devices are a known goal in the art (column 1 , lines 15- 
35). Therefore in view of Koyama, Sheu, and Mural, it would be obvious to dope the 
floating gate in order to enhance the speed of the device. 

19. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-13771 ) in view of Noda et al. (USPN 5,068,697) and further in view of Sheu et al. 
(USPN 6,350,654 B1) and further in view of Murai (USPN 5,243,559) and further in view 
of Koyama et al. (USPN 5,981,366) and further in view of Sheu et al. (USPN 6,350,654 
B1 ) as applied to claim 1 0 above, and further in view of Wang (USPN 6,41 0,090 81 ) 
and further in view of Lo et al. (USPN 6,507,098 B1 ). 

20. In reference to claim 1 1 , Ishii does not disclose doping the floating gate by way of 
insitu doping. However insitu doping is well known in the art. Wang (USPN 6,410,090 
B1 ) discloses an insitu doping process which has the benefit of reducing the cost of 
fabrication (column 3, lines 22-27). Lo (USPN 6,507,098 81) discloses that low cost 
fabrication is a well known goal in the semiconductor art (column 1, lines 12-14). In 
view of Wang and Lo, it would therefore be obvious to utilize insitu doping as the means 
of doping the floating gate. 

21 . Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-13771) in view of Noda et al. (USPN 5,068,697) and further in view of Sheu et al. 
(USPN 6,350,654 81 ) and further in view of Murai (USPN 5,243,559) and further in view 
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of Koyama et al. (USPN 5,981 ,366) and further in view of Sheu et al. (USPN 6,350,654 
B1 ) as applied to claim 1 0 above, and further in view of Shopbell (USPN 6,055,460) and 
further in view of Farber et al. (USPN 6,187,684 B1). 

22. In reference to claim 12, Ishii does not disclose doping the floating gate by way of 
ion implantation. However ion implantation is well known in the art. Shopbell (USPN 
6,055,460) discloses that ion implantation doping has the benefit of taking place in a 
clean environment (column 6, lines 35-38). Farber (USPN 6,187,684 B1) discloses that 
fabrication in a clean environment is desired in the semiconductor art (column 2, lines 
23-26). In view of Shopbell and Farber, it would therefore be obvious to utilize ion 
implantation as the means of doping the floating gate. ^ 

23. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-13771) in view of Murai (USPN 5,243,559) and further in view of Koyama et al. 
(USPN 5,981,366) and further in view of Sheu et al. (USPN 6,350,654 81). 

24. In reference to claim 14, Ishii does not disclose doping the floating gate with 
conductive ions. However doping the floating gate is well known in the art. Murai 
(USPN 5,243,559) discloses that doping the floating gate reduces its resistivity (column 
4, lines 37-42). The desire for a low resistance floating gate is also well known in the 
art. Koyama (USPN 5,981 ,366) discloses that a low resistance floating gate leads to a 
faster response time (column 1, lines 27-35). Furthermore Sheu (USPN 6,350,654 81) 
discloses that faster memory devices are a known goal in the art (column 1 , lines 15- 
35). Therefore in view of Koyama, Sheu, and Murai, it would be obvious to dope the 
floating gate in order to enhance the speed of the device. 
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25. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii (JP 
64-13771) in view of Noda et al. (USPN 5,068,697) and further in view of Sheu et al. 
(USPN 6,350,654 B1). 

26. In reference to claim 1 5, Ishii (JP 64-1 3771 ) discloses a similar flash memory 
device. Figures 1 ,2, 4(a)-(d) illustrate a tunnel oxide (11, 12) with openings that expose 
the underlying silicon (1 ). An epitaxial layer is formed over the tunnel oxide (1 1 , 1 2) by 
using the exposed silicon as a seeding source (abstract). An inner-dielectric layer (not 
labeled) is formed over the epitaxial layer. A polysilicon layer (24) is formed over the 
inner-dielectric layer. Together the polysilicon layer (24), the inner-dielectric layer, and 
the epitaxial layer form a transistor gate. It is understood that a plurality of gates are 
formed. Source and drain electrodes (5,4) are formed on opposing sides of the 
transistor gate. Ishii does not disclose forming a silicide on top of the polysilicon control 
gate (thereby forming a polycide). However the use of polycide on control gates is well 
known in the art. Noda (USPN 5,068,697) discloses that control gates made of polycide 
lead to a faster non-volatile memory due to its low resistance qualities (column 2, lines 
63-68 and column 3, lines 1-6). Furthermore Sheu (USPN 6,350,654 B1) discloses that 
faster memory devices are a known goal in the art (column 1 , lines 15-35). In view of 
Noda and Sheu, it would therefore be obvious to implement a polycide material as the 
control gate in the device of Ishii in order to attain this benefit. 
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Conclusion 

Any inquiry concerning this connnnunication or earlier communications from the 
examiner should be directed to Kevin Quinto whose telephone number is (571) 272- 
1920. The examiner can normally be reached on M-F 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




